General Methods S2
2. Synthesis and characterization of propargylic alcohols (2c, 2e, 2f and 4) S2-S4
3. Synthesis and characterization of allenyl-bis-phosphine oxides (6-15, A) and allenylphosphine oxides 17 and 19 S4-S14 4. References S14
5. Crystal data and X-ray crystal structures of compounds 5, 6, and 9-13 ( Figure S1 -S5) S15-S19
6. UV-Visible spectra for compounds 9 and 12 ( Figure S6 P NMR spectra were recorded using a 400 MHz spectrometer in CDCl 3
(unless stated otherwise) with shifts referenced to SiMe 4 (δ = 0) or 85 % H 3 PO 4 (δ = 0). All J values are in Hz. IR spectra were recorded neat or by using KBr pellets on a JASCOFT/IR 5300 spectrometer. Melting points were determined by using a local hot stage melting point apparatus and are uncorrected. Elemental analyses were carried out on a Perkin-Elmer 240C CHN or Thermo Finnigan EA1112 CHNS analyzer. For TLC, glass microslides were coated with silicagel-GF 254 (mesh size 75μ) and spots were identified using iodine or UV chamber as appropriate.
For column chromatography, silica gel of100-200 mesh size was used. LC-MS data were obtained using electrospray ionization (positive mode) on a C-18 column. Mass spectra were recorded using HRMS (ESI-TOF analyzer) equipment.X-ray data were collected at 293 K on a Bruker AXS-SMART or on an OXFORD diffractometer using Mo-K radiation ( = 0.71073 Å). Structures were solved and refined using standard methods.
S3
In a round bottom flask (50 mL) equipped with phenylacetylene (0.42 mL, 3.8mmol), and THF (20 mL), n-BuLi (3.5 mL, 5.6 mmol) was added drop-wise via syringe at -30 2953, 2926, 2849, 2219, 1605, 1562, 1518, 1348, 1293, 1173, 1074, 1036, 975 6, 137.5, 132.4, 132.3, 131.9, 129.0, 128.9, 128.4, 126.6, Procedure was similar to that for compound 2c using1-heptyne (1.49 mL, 11.32 mmol) and 5-chloro-2-nitro-benzaldehyde (1.5 g, 8.08 mmol). Gummy liquid; yield 2.0 g (88%); IR (neat, cm -1 ) 3414, 3101, 2959, 2926, 2855, 2225, 1611, 1573, 1523, 1468, 1342, 1293, 1178, 1140, 1107, 1074, 1014 148.0, 132.9, 132.6, 132.5, 132.4, 132.2, 131.9, 131.7, 131.6, 130.9, 130.6, 130.3, 130.0, 129.3, 129.0, 128.8, 128.6, 128.5, 128.4, 128.2, 126.0, , 104.9 (dd, 1 J(P-C) = 90.0 Hz, 3 J(P-C) = 12.9 Hz, P-C), 102.0 (dd, 1 J(P-C) = 90.7
Hz, 3 J(P-C) = 14. S7 132.7, 132.5, 132.4, 132.3, 132.2, 132.1, 132.0, 131.6, 131.5, 129.3, 128.9, 128.8, 128.7, 128.6, 128.4, 128.3, 127.8, 126 .0 (Ar-C), 105.5 (dd, 1 J(P-C) = 88.0 Hz, 3 J(P-C) = 13.0 Hz, P-C), 101.4 132.7, 132.6, 132.5, 132.4, 132.3, 132.2, 132.1, 131.9, 131.7 0 , 131.6 6 , 131.6, 131.4, 131.3, 130.9, 130.6, 130.3, 130.0 8 , 130.0 5 , 129.8 2 , 129.7 7 , 129.7, 129.0 1 , 128.9 8 , 128.9, 128.7 9 , 128.7 5 , 128.7, 128.5, 128.3, 127.9, 127.7, 126 .1 (Ar-C), 105.6 (dd, 3052, 2997, 2953, 2915, 1934, 1600, 1573, 1523, 1436, 1348, 1195, 1123, 997 132.0, 131.9, 131.7, 131.5, 131.4, 131.2, 130.7, 130.5, 130.2, 129.3, 129.2, 128.9, 128.7, 128.5, 128.3, 128.2, 127.7, 126.4, 125 .9 (Ar-C), 105.3 (dd, 132.0, 131.9, 131.7, 131.5, 131.4, 131.3, 130.7, 130.5, 130.2, 130.0, 129.3, 128.9, 128.7, 128.6, 128.3, 128.2, 127.8, 127.5, 126.4, 125 .9 (Ar-C), 105.3 (dd, 1 J(P-C) = 90.0 Hz, 3 J(P-C) = 12.0
Hz, P-C), 100.9 (dd, 1 J(P-C) = 93.5 Hz, 3 J(P-C) = 12.5 Hz, P-C), 21. 132.4 7 , 132.4, 132.3, 132.2, 131.9, 131.8, 131.7, 131.6, 131.5, 131.4, 131.3, 130.8, 129.7, 128.9, 128.5, 128.4, 128.2, 128.1, 127.8, 126.4, 124.5 Combination of single crystals was done several times to get the best CD spectra. For the other enantiomer also, a similar procedure was adapted.
S11
Compound 13 7, 135.5, 133.8, 133.1, 132.9, 130.9, 129.2, 129.1 2 , 128.2, 126.9, 126.4, 125.8, 125.0, 124.9, 119.5, 91.6, 84.7,61.8 3057, 2924, 2852, 1926, 1639, 1573, 1522, 1436, 1344, 1192, 1118, 745 135.0, 133.7, 133.5, 133.34, 133.27, 133.1, 132.9, 132.7, 132.6, 132.1, 132.0, 131.94, 131.90, 131.8, 129.9, 129.4, 129.0, 128.9, 128.8, 128.6, 128.50, 128.47,128.4, 128.33, 128.27, 128.20, 128.18, 128.12, 128.10, 128.06, 128.01, 127.81, 127.78, 126.2, 125.9, 125.8, 125.7, 125.5, 125.3, 125.1, 124.8, 124.7 3052, 3030, 1923, 1655, 1595, 1490, 1436, 1381, 1118, 1074, 926, 827 140.1, 132.3, 132.1, 132.0, 131.6, 131.5, 131.4, 131.3, 130.9, 130.5, 128.6, 128.5, 128.4, 128.3, 127 . 
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Compound 12-(racemic mixture after column chromatography)
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Compound 12-[ten handpicked crystals after crystallization enantiomer ratio ca 3:1]
Shimadzu CLASS-VP V6.14 SP1 Area % Report Page 1 of 1 Method Name: C:\CLASS-VP\untitled.met Data Name: E:\Class VP\Data\edk\Prasad\al-p-rac-567\cel-0. 
